LETTER: MOUSE MUTANTS WITH ABSENT SKIN PHENOTYPE skin. Our findings suggest that this model can be used for studying long-term dermal remodelling, and importantly, it is adaptable to the study of wound repair using genetically modified human cells.
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FIGURE S1
The regeneration of hRSK with formation of hair follicles and dermal adipose layer
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The mouse skin healed faster than that of hRSK
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The hRSK healed completely after wounding FIGURE S4 Basement Membrane forms at 2 weeks after wounding
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The dermal remodeling of the hRSK was still ongoing at 8 weeks after wounding
FIGURE S6
The healing tissue in the hRSK consists of human cells
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The healing hRSK dermis contained mouse immune cells
FIGURE S8
The reconstitution of GFP-labeled human graft 
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EMILIN3, an extracellular matrix molecule with restricted distribution in skin Abstract
EMILIN3 is an extracellular matrix glycoprotein that displays a dynamic and restricted expression pattern in connective tissues during post-natal life. In this study, we report the characterization of EMILIN3 deposition in the skin. In addition, to unravel the functions of this protein in skin homeostasis, we generated Emilin3 null mice and provide evidence that EMILIN3 is dispensable for hair follicle growth and maintenance throughout adult life.
| BACKGROUND
EMILINs (Elastin Microfibrils Interface Located proteINs) are a family of extracellular matrix (ECM) glycoproteins containing a conserved N-terminal cysteine-rich EMI domain. The in vivo roles of EMILINs are far from being clear. Only EMILIN1 was well characterized thus far, displaying a range of functions in tissues enriched in elastic fibres. [1] [2] [3] In skin, EMILIN1 regulates cell growth and maintains tissue homeostasis through interaction with α4β1 and α9β1 integrins. [3] Additionally, in vivo association of EMILIN1 and EMILIN2 with the microfibrillar network was described. [4, 5] EMILIN3 displays a distinctive expression in connective tissues during development and postnatal life. In vivo studies in zebrafish revealed that EMILIN3 plays structural and functional roles during notochord development. [6] However, the functions of this protein in mammalian tissues are still unknown. Here, we describe the localization and expression pattern of EMILIN3 in mouse skin. In addition, we generated Emilin3 null mice and show that EMILIN3 is dispensable for hair follicle (HF) growth and maintenance.
| RESULTS
| EMILIN3 is deposited in the hair bulge
To analyse the deposition of EMILIN3 in mouse skin, we performed immunofluorescence at different postnatal (P) ages. After birth, EMILIN3 was present as a thick network in the papillary dermis around growing HFs ( Figure 1A ). In addition, many EMILIN3-positive fibrils were found to contact the epidermal-dermal basement membrane ( As previous studies showed that EMILIN1 and EMILIN2 are fibrillin microfibril-associated molecules, [4, 5] we investigated whether EMILIN3 is associated with fibrillin microfibrils in newborn skin.
Immunofluorescence showed colocalization of EMILIN3 and fibrillin-1 in the papillary dermis, in particular in the proximity of growing HFs ( Figure 1B ). Immunoelectron microscopy revealed that EMILIN3
decorates fibrillin-1 microfibrils with a sparse, non-periodic arrangement ( Figure 1C ). Given the prominent colocalization of EMILIN3 and EMILIN1 in newborn skin (Fig. S3A) , we investigated whether the in vivo assembly of EMILIN3 network is affected in EMILIN1 null mice.
EMILIN3 appeared normally deposited within Emilin1 −/− skin, suggesting that the deposition of EMILIN3 is not dependent on EMILIN1 (Fig. S3A-C). When HF morphogenesis was completed, EMILIN3 became confined to a tenascin-W-positive region between the bulge and the sebaceous gland ( Figure 1D ), where nestin-positive neural stem cells are present. [7] These findings indicate that EMILIN3 has a dynamic deposition pattern in postnatal mouse skin, becoming restricted to the HF bulge. 
| EMILIN3 depletion does not affect HF formation and hair growth
To investigate the in vivo role of EMILIN3, we generated Emilin3 −/− mice (Fig. S4 ). EMILIN3 null mice did not display any overt phenotype ( Fig. 2A) , and histological analysis of the back skin did not reveal any difference in tissue organization, irrespective of mouse age and HF cycling ( Figures 2B and S5 ).
Given the close ultrastructural localization of EMILIN3 and fibrillin-1 within microfibrils, we evaluated whether fibrillin-1 deposition was affected by EMILIN3 depletion. Western blot and immunofluorescence revealed similar fibrillin-1 protein levels (Fig. S6 ) and network organization ( Figure 2C) Figures 2D and S9 ). Basement membrane deposition also appeared normal in Emilin3 −/− skin (Fig.   S10 ).
Previous studies highlighted a role for Hedgehog signalling in sebocyte development and sebaceous gland (SG) formation and activity. [8, 9] As we demonstrated that EMILIN3 modulates the availability of Hedgehog ligands in zebrafish, [6] we investigated whether EMILIN3 ablation affects SG development and morphology in tail skin, where EMILIN3 is present (Fig. S11A) . SG development normally occurred in Emilin3 −/− skin, as reflected by the accumulation of transcripts for sebocyte markers between P0 and P10 (Fig. S11B) . Moreover, the arrangement of HF triplets appeared unaffected in adult skin ( Figures 2E and S11C ) and no morphologic alterations in mature SGs were noticeable ( Figures 2F and S11D) . Accordingly, Scd1 protein levels were comparable between both genotypes (Fig. S11E ). These findings indicate that SG formation and morphology are unaffected by EMILIN3 ablation.
| CONCLUSIONS
Our results indicate that EMILIN3 has a dynamic deposition pattern in skin, becoming restricted to HF bulge during postnatal life. Ablation of EMILIN3 does not cause any overt skin defect in Emilin3 −/− mice under physiological conditions. It is reasonable that other ECM proteins can compensate for EMILIN3 during HF formation and cycling.
However, we cannot exclude that EMILIN3 may play a role in specific responses to skin challenges, such as pathogen exposure, wound healing or microfibrillar diseases. Our findings reinforce the concept that the formation, maintenance and function of the bulge ECM are complex and tightly regulated events involving a large set of structural and signalling molecules. 
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